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)& T 58402, RRBIIDIBEFZEARTH B, BFE2IZLOH LT B5HFDEE
HoWiEs Licid, AARazBmE LCh, £EEORERTS L,
BE o TIMIBEIL, FLEE O TE AL VI LI RE U ¢ 72 ohD—Bh & 7 B &



A X BOHERBEXOST 29 (747)

W2 %,

2. ILEDEK

HAFDERDEREL K2 — 45 LIBIE L TA L 5 B 59 4 & SERIEED
M & D12, TTOPMERE CRIKEMD RN T b, 22 — 4 Tol
ABEEOWELA2 L, FBOMBIIEWIKOESIZSH L, ©EBhDOF
BICENF WAL TE Y, BB ANDEF X 2R TW 32 F25HARN
5,

Kz, F2 —5ICRELDEKOBERLIH T2, BHE L TILERLLITEM
LTH0, BHEEEZRHLSL TS, £z, ZOMD6.5% 5 21.1%~2
BMLTwbsnit, KRBT ERFLTAHIENENICELLDEEZ
LNb,

F 72, WIKEEONE LBEAMICIE 59 £ L FRTE 2 HE T2 L3 TE
s, ILERILEAICBET 2REIC £ a Ik, WAL LR 2 O BRE
2k > TP T B, & ICHMBEROBED S 5 &2 L5, B

®2—4 BEFOWIKFE, B (BHSIHE. FRILHF, ALiE)
(WAL AL B %)

W Al 59 4F O OF K %

AR | WK — F % Wik S | WAFE — F % Wik
(EFE)  WATEE B ¥ (EFH)  WIkESR B W

1—4 130 1.77 121.1 70 2.71 173.3
5—9 700 2.04 129.5 310 ©3.48 154.8
10—14 880 2.28 107.9 740 3.05 111.5
15—19 1,250 2.65 96.3" 910 3.04 88.5
20—29 ‘ 3,520 3.75 85.3 2,480 4.15 78.9
30—49 6,210 5.94 87.7 5,700 - 6.18 74.0
50— 1,980 9.44 88.6 2,530 10.67 77.6
it - P15 14,700 5.16 89.6 12,700 6.20 79.0

EL) WIkE I, WILBEHOET, K MEE - ZMIcL), FOROBEILBATEILZ VI,
2) WK/ BALIE, AR I FYUDBKEREE 23D FY ) EHEKTHRLTEIERTRLLD
0)0
3). BBFN594F, FERITH THEMA ck b,



30 (748) BRIEE 22%4%
£2-5 RBEFOERKOFLEHRNBRE (EF594F, FRTHE., JLiEH)

(AL P, %)

BB F 59 4f o T 4

WK % 14,7007 | #WkF %% 12,7007
HLEHE 22.7 | RS A 19.4
PR AHE 0.7 | LEX 23.1
B - FLAEHTEN 1.0 | SnEbEsE 28.2
FLEF & 14.7 | BRBEPEEA LA 8.4
EhakaE 39.9 | —HE#ED 0.2
R B PR E AT SR RE 14.4 | Dt 21.1
DT W 0.1

K[UE AT 0.0

D 6.5

E1) WMKDEFKIIR2 - 41cHL,

2) FROTHEICEBITSE TEEDAHE V- LiZ, BERNICBWIRBNXEERL
LTwaABEY WELE»ETLAY) WBFLABILBICELLVWI L
FCI3AEN - EIEAI S (HOT - FUHEE) % LIS 0EIA M EN
CERVI LB ERMCEIVIBENETLADERIZREEE RS
Wy

3) BORIMAFRIIHTIHATSH S,

4) BBRS9ME. FRRITH THEHEN 0L B,

FEHBEEIC L 2@k, EEMVET 2195 &\ ) BER TOIER 2 @ik T
Y, ABLEOENICL 2013, £EEOMES BIET & v ) ERO L
EIKTH D LDBERDITVURETH 5, ERCETEFEL, FAEFEIITE
BvTwiud, FUREHZ L CLMBRTRTH S, T5 L, ARERIIHE
B L EEUEDE EDOFNFETLINTHH L2 5,
22T, EBICHABBERYI DL ) IfEbN T 200 %K 2 — 61238l
2o BOLBRIIMBORBRELZW/IT 230 TH b, FENF 2 » ZJHBDOH T,
T FBT 2, Lor—FLvoiz, "Ad@koHiknc, "sLERm Eo
Fxv2i2) "FUESEENT = v 712, TRHEREENF 2 v 7I2,TH 5,
Fi%IC FERICIBT 2 FRFIBORRICOWTA DL &, T+ U8RIz H - 72
bold, TELAFEIROHMNC TS WEN T = v 71 R ENF £ v
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R2-6 IMEBROFHSE LORE CKEHET)
(ML P, %)
| EKHIE O rEEE BT ORE SRFH
#HiF = v 70 MEFE| Sre)  FME  Liutd Line
SRHE S 131 35.9 38.9 19.8 5.3
fAEHE S OS&EIC 129 34.9 41.1 17.1 7.0
LRIk DRIl Iz 127 49.6 39.4 7.1 3.9
ILEMEDF v 72 125 49.6 37.6 10.4 2.4
RFHENF = v 71 124 48.4 39.5 8.9 3.2
HHRE RSN F x v 71T 129 90.7 8.5
BRRDF = v 712 118 11.0 34.7 38.1 16.1
Z0th 4 50.5 50.0
. P Y% b5 SR ¥
BRI 122 15.6 50.0 21.3 2.5 10.7
SRS S DS E I 123 20.3 52.8 15.4 1.6 9.8
FLA= vk oy b iz 119 47.1 31.9 10.1 3.4 7.6
AEmEDNF =y 712 124 39.5 46.0 8.4 2.4 3.2
KGR EDF = v 71 122 45.1 36.1 13.1 2.5 3.3
e RSN F v 712 124 69.4 21.8 5.6 1.6 1.6
BIRDF = v 71 118 8.5 37.3 27.1 8.5 18.6
Zof 3 . 100.0

) ABEEBRERADT » 7 — FRE CRH. Fl. BK (1991)) DBIHRERICE 2,

202y BH D, L THHRMEER I CAEINTE), XFAT4HIED
FEHDT2HIC, ERERICERNSEONCLDTHEZ e 2ER b L, IFNHE

WDI2HDIBRBERONAIERTH D LR B,

BN R BRBIC & 2HFOEFH OB ORI & L THR4 DIk
DEEIZ BT, ZOILRBEIRICSIDIET TH L, /2, ML LEBAT
BB D FURIBHRIRE L T iU, WEREES L L TOHMOMEHZ LY
)%, BMEROIFREIHRERE F.0 L L2 DERCEREN 0%
WEAHLEL TUUThNLTWARILTIE, MELRENOTIEILETH S Z
FIREI) ETL LV, ZOLRHDOIMEROFIBIL, EEILWRICL DA
BEMEDM ED—BE kB LD THD EVZ B,
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SES5HN HIECIFUR

EoETIE, N\ITERBOER, BEOWMA, BRAREEE BHPBHXE I
HREBZLR) L, 2N50EEBEFHRICREN, FREREOIFUR
LU DEERRELIC L, BMERIISFRRICLY, EEEEHELEIE
5B BRI CW R BRI ) i, ERERF;OME EILFD
BEAICBT 2O TH L, TOBEALVAZI3HEHERELILDT
HEHD, BERBRETRZNMCHT ERELTEBICE Z > TEwnk Wy, R
BASSICE T2 BAE ) A7, AEZHLIZITIHILTHY, £EEFENDAMEII
HhEORELLLLWVEV) Z i, BEICBITAMEHEIRETH 5,

BREHESOIBIZDNTIE, 7= —REBRL TED, HER
ATERBIC BB ESEEE L UBBROMARBRI L 2 UFZ Eick
N, BEROIFRBICERL TV, ZNZ &, AIEBNOERE VS
BAE D, BIEELEBRT 2 L) BROEMESFHE O Z L2 RE
LT3,

FLAEDEESICET A BRICEHGIC OV Y, IFRIREREYH S, B
KERE 20 E L THFWE 21T BIZ, ODTENFERE L TEEY
LOTH b, FHFICHFDREK, KRNI XIAFOEKIIBNTTHS, L2L,
BREA RO - WIKDOFREICIIED D 50T, FIHANEERL, BERDOE
FLAEFE BRI L NW R BEM OB EHNI NG, 22T, BERXIHER
BHCRBET 22 8I0L VBT, BERDAEEMENEHUAC L0
%, BEROWERARBTEHO—mERTINTH 5,

T2z, HIEE & HAES L OGRS A LIS, FIEREMESIC & ) £
L, —HT, HEIEHESEHRLEDLINTH D, ATREIrERL 23
EICBWTIE, BARESE L IFREGEIBER RO BMES & D T
HRFICH B L2 5,
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MRIC % > CEARIZ L L 2720, RBRBEMOEREIERZ, BATHREIC

EpFTOLBERI I ET, 4% KREMCRBEL T THL), ¥

AL 2 BEFROWRBEMCET 2 BHOBEII L TH2 52 Lidt v,

—F, ERINDEMIMED 2 b 4ehtd LEELKEL LDTH b0, H

WEERZEEDOHENRENIEETH 2, -7, HIE L EHESD
BOMERSH%ELBEL LN LT B EVL LT,

(B3] - |

1) RETIE, E@BETHRSTEHN (1963), LEERSWAEER (1978), FEBEH
Mk XGRS (1980), db#mE L R¥EREE (1982), REXRMFES (1986) % ~<—
22 LT3,

2) 7Y THEES (Licensed Agency for Relief in Asia) MBE&ER, BENT 2 7,
FCHA L \RORREOHE L BB L LT, 1946 Fic 7 4 ) A EREOZRE, %18
BIfR 13 HRIC X VMM Nz, TA) A—REROFMHICL ), &B, KIE ESL
EERHEmE L L THE L 2, (FJLH TR AERIEHM,)

3) REWRBEM "IEH 61 FRBBMMEER, 8 L LB ERERRELF TR 61
FRBMBR) 1T L5,

4) EDEATONTHEEC OV TIIESE (1971) FEHE (1977) Srb 3,

5) dLBEIFRERESERSROZ &,

6) AHE IFEICHMOMEN TS,

7) FLAEREFERLHREFROFFAEREIZ DOV TIE, BY), 28, #H, BK, /MK (1990)
B L UKH, 7HE, BAK (1991) 2zBaoz k.

8) FRMITMESLIC DT, Hicks(1963), Binswanger and others (1978), Hayami,
Ruttan (1985) & = &, '

#38 BAERIC BT ISR E & LB
mE SlARE Bk

b EEEEIC BV TiE, BRAEICED ¢, EEHENI ARSI EKED



34 (752) BELEE 22%4%5
AHALN, ZORER, BERMEOBEEBESIEKENEZEZL AL, &I
HEREBMOMEE % ->» THN T3, ZOHEZEERDOUEY? HATH L
J. F3— 1, ILEFEEM, BURIEBH T4, EIEEROLSRE T
L2 nThd, BEFARNOEMY ) B &AM & D (i
k) 13, BIEMRBIZCEFICETL T, KBERE T, 2niE
BFLTwZw, FALCERABRDEETAHS L, SIRME, KHERE &
biz, EAEFARHCENNE L > T b, lRRERTAS &, HEEHDTTH
FZWZ Lo b b T, BAARHCENINE 25> T b DIk, FLFDEESIDHE
& R L 72 EFLE AT OR & L TEEI NS,

ELCER3I - 15245 L, GILERE CIIFFOFHIEL S > T 5,
REBRFAECBIT 2IAFOMEBRIENFTMTH LD T, L) ERED LI

®/I—1 IEEREH. BEBBURREENAEER (FEHL4FE, dLHEE)

BEMV  3.5%  keH®  LEAY  RIE B/ EAMEe  [RREE/EAME]Y
LA AR BN WM BAL AR K&ER @iEk BEAL

(kg) () (F9) (F9) (kg) (%) %) (%)

FLE SRR RS B
3,000 5.9 3,614 116.2 7,283 344,646 2.18 779 276 104 289
4,000— 16.3 4,692 87.7 7,932 354,325 1.89 921 154 127 196
5,000— 22.3 5,550 81.6 8,556 366,389 1.61 1,112 142 121 172
6,000— 2t.4 6,412 76.1 9,509 375,922 1.38 1,186 141 114 161
7,000~ 24.4 7,337 71.5 12,297 411,946 1.31 1,410 137 111 153
8,000— 20.7 8,371 75.9 14,376 414,966 1.23 1,259 100 100 100
SREAR LRSS A :

1- 4.0 5,085 101.8 9,071 370,942 2.42 776 214 98 210

5— 7.9 5,38 93.2 8,226 364,812 1.90 1,093 159 96 153

10— 12.5 5,520 85.9 8,510 380,303 1.67 961 147 103 151

15— 17.8 6,080 75.5 9,753 368,290 1.51 1,038 136 93 126

20— 25.1 6,288 76.0 9,990 372,453 1.42 1,279 117 84 98

30— 37.3 5,904 78.0 9,123 380,021 1.46 1,152 100 100 100

E1) 1F4 0 @ERIIETLFEK

2) BOKEER

3) EEIEEE =40 - B RER+HFOEAH RO RS
W AR TG = S SR T OB A5

4) REREARE

5) BRRIEH LTy ba—~rxrib—- Bl RIREER, BAOME & 3RHHERAGE. BiEMm
BcRiE Ty bo—rxr UHRI5Y%, WhBTEESES0%OTDNE E LTMEFRY L7, diiE
ME%R,/ #E. F 72, 308HLLE, 8000kgli k=100,

6) TORb: BUkE THLEEEOFFLAER B LB L 2 REHH) BRIS24: ~564F



AW RO BEEEITT 35 (753)
PHEIAEEICAC TV LI b b, T2 &, @iEhTid s, BANH
Kok 9 i WEERHC EMICKET 2I4FTH Y, BEROILBAUEL R
ETL2EELERE 42 &2 5,

Y2AT, THERERE b, W60 E L ERITE & DILERIEEH O
BEEHOITALE A B &, BB 60 41213, RELFE 8,300 F 5, 6000
kg it 14.6%, 6000 kg & 37.9%, 7000 kg & 34.5%, 8000 kg LI L 13.1%
Tho7275 FRITEICIE, RELFEFS,000F D5 5, 6000ke ki
7.1%, 6000 ng—‘ 25.1%, 7000 kg & 39.2%, 8000kg LI F28.7% &% - T
V3, 7000kg & &I LC, TRORED, LB, L LN, BEERMET

—RBRICH BN LAV EATHDLZEEZRL TS

72, U< TERERS 26, EUXFHOIROHRS L A5 X,
B, B RER LD HITFTAHATY, BH60E2 6Pk 2HEE T, T
AR-BRENNEMNZEZ TICBELRL T3, HEBHNEGOER» H N %
b d, ILBOLARIEL> T,

BB 5\ E BRI BT, ILBOEARIELL LV, I
BIKEIZ DWW TERENH B Z L DIREICIE, ILEKEZRDIZHDM LD
BB ED DB L2 5, I, £3— 1T, 1Y) OB,
EBIBMETHAIIE L k> TWd, HIEREM CIIEELHEIZAL
N, BABOWNE, BEABLUBBCELZRATHLNT, L4
WEDHNDEATH S, TNTH, BLBEE TR, AFNRBENLHIC
5 DBED DD > TV BDThH b, Thbb, BRENLIEIE,
LT LY ABEIIThIL, FORE, 1E4NIBOES LHFL T
Yz, |

FIT, KETE, LEBAEFRAEE LT, BERCBIT 2L OWEK
MORMEBE L ICL, ZORBHERLEET L, BERICBT 2340
YA AR DT, FEMEARE, RS ORIk - WIKERY) B, 20
ERPHELICL, HBKEENDBEREATWLZEICT 2,



36 (754) BRLEE 22545

BN FROZEE LC, AFRARKOHIS, SRk L Tok
FOMBEEORRE WS IR, MESOBRKIAE & LK% X OB
FHELACT 2, Ko, BEIGRITN TV BSOS - S & OB
KOBEFMED H, MELWBEET L, S50, BEFORKERELHL,
PIZL, ZLT, %< OM4EHMEE LT3 BENERE VS b O
HLCw <,

S, T r— FREERLE LTV 5, MRHEIE, HBOB SRS
b 2 KHIETTh B,

E28 SITHRMEBOMED T

KEITIE, F3IFELFABETHRON L KEHIEERICDOWT, ZOBEE %R
N, RECBITAMEOTEHELICL TH

KEETIE B O BEEREIRIcAIE L T b, MR dbBENEELER
WEDNFTLMIEEBERICHMUL Lh b BEORRI AL NI TH 5,
foo> F B 7 BB T HAREN - KAz, SRHEHLINOBRSHL », W
DITBRFHE N2 5, ZOMEEBRFERHEEmICENTEY, K3 — 21277
B, BEAROWKRSEN T, KBEOR»NLENPIIEZC LTS,

ZHDZEIFLERLLIENE I AR LIC% B, L LLds,
BEFAROZSRICH 2 B2 L BIAELERT 530413, TEO W T3 KT
BREICBIT2AFRBORRETH S, BEFAR SR - SENIFIE, BAGR
FHLICLTEENTWS EW I BBOBAIND—mERTLNTH Y, T8,
KEHTIZ Z DEmEEDDTH 5,

—%H, BHORFINCDOWT, IFRELFTHREL TAH B &, EBEHEIR
+851.9%, BE15.6%, 6 12.4%ThH b, TOLERDOHIBHIZERIZ, K&
FRNERIZIVBIDFELIZRETEZWEEDbDN S, BHEAENERIIE
2ETHANLEY, HRUNYE, MHENRFFCH 72, HENEEHFNL
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RI—2 FUEBRMFOBR (CERICHE. dLiEHE)

AT AT BAETES  FURP & FLMIEEE FLE gk BEfR
% Bl IRy Ay BE5R
(58) (%) (%) (kg) (%) (kg)
KK 36.0 59.3 65.9 7,858 3.76 3,091
+ B 31.7 53.0 63.4 7,765 3.73 2,819
L i 47.2 42 .2 43.8 7.077 3.76 1,865
RE 45.0 47 .8 48.8 7,249 3.75 2,120
828 36.6 45.6 47.3 7,459 3.69 2.479
5 36.5 52.4 53.2 7,295 3.71 2,399
438 32.2 50.2 56.2 7,503 3.73 2,506

FE1) BEE. DT 2RI LI TEE S IUBFRRERRRTH Y. i BMoKES LB
HERIHRH T ERNKERTEE, 12 2,
2) FREREXIZ, RERFRE ILHFAAERRN, BHEERELIZ. REEEK T 2
Ll BT, MEEBERB SUCREATRRZ. LEEILFREDS TERTCEILBER
FEEE, . HT 2L ERS SUTLAF AR R ERIIBMOKES LB EH TR
A TG R MoK R ESRy 12 X B,
3) LA, P, BEMEHESRAAERILFREN S TTERCAEILRRERE, k51
TE 4 O DORHL, :
2103, AFBRBOREEZRTINTH ), ZHEIBELBNTHA TE
PRI BWTOEFBEODFERLIIMBZ L TLINDE WL B,

512, KRBT TIZBEH 48 FFLHIC 20 FEITZ K D EBEMEF 2+ T A ) A A+
b ALERYH B, iz, B rLdtEERNLVA Z A > BEHEM
BEDIFRIREIITON, ILFDENDILIELZ R L LTV HIEEY
b, ZNHD, IHRDLDIFRRENDI2OHDMREATZELY) AL, HIEH
LHRERETBERETEILDOTH 5, '

T/, +B, KB OFIFRIRENDERRIIERI 20T L)Ic4HE
B I D LBENLDTHY, FFWRICRIELWEETINIEEDY, ZEARRY,
FEEL LT EINTVE, ZDZEIZHBEBNDEHROEI 2 RTDLYL LT,
KigD gz D> 5 LT, FLAOVEERT—IHBAFLLTWE V) Hikigs b
DAEFE LIGFHZ Lick b,

ZDOE IO RBITIZIE SR BEIC DWW IR A e ik s v 2 B, &
Mo IEROME L HET 555, ZUILCEBFEOGEEER &



38 (756) BHEIEE 22845
BRI LDTH B,

285, ABIETOBEER 220 B2 RicL, Trr— FAKEZIT-> T b,
SMRERIT R, B, BIK (1991) IcEedLNTWaD, $3HFE, H4
EOHE, ZTOFELZFEICLTVWEEIHAIKREN, FTEIRIIBNT
3, EEBERTH D 160 FHSHHR & % - T BED,

HEIE BN LOMES L ILEKE

KETIE, FRMESRL LT, IS RBENO BN SRR LD
FES A ERT 220000 Ld s, ZNLHERNEKEINEE LU
ABAKEL DEFRZHELMICL TV,

£33, FEOEHLOBESIZOWT, EELLOLLIREIC 3D
BALORE LR TH D, B 1ALE L - 2 HEAR, THENE
D % 32.7%% &6, Kizix TEARHERIMEVY ) Lo TWwd, 2O
ETH6EE EDTND, B 2MOMESIL, TFUBPE R & TEIRE
FosrEEh kv DS E N ENH25% % dish, METHHEE EHTN B, B3
CORES, TEENHBE N, W 3EE EH TS,

8140 bW 3N COEROMES 2 —BEELIE, LENTHD &,
E—IIEHEE - EIEETESESEIE, &b, BRAOCDEEEZHENDS 5 W
ETS 2L 0 —BEELCMBESE LTI LT s, MHEAICDEEC
Mbo-TL2Lnit, BEOEEM Y L TUMMEWIEICH 5,

Bl (k3 —3icid, SEORN EOMBESEII O W IRRENILEKE
PELTH L. £ 1AL E2MMNMES THLELE & v o HEIR, FLEK
)1 7847 kg TH N, O EDHBE L) KL - T b, L L, FUREE
SmAsESEN SN E ER I 5 HEIC OV TS, ILBEKEIF, B
SMOREAICOWTAL E, &I )RIBOTRN L ) LMY
B 5BAIC BT, ILEKEIF,
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RI—3 FHOMER L PFHILE KB
(HAr 7, %, B8, ke)

L 2 i3 E I & %

iy 5 g & i 3 ¥ .
LB R PN il & A* h¥ DhH N H D

& B HIK i) FE iR

[ By A [ ,[-kux [ 1t

B 1L RIS 51 45 19 6 11 17 7
(Rt %) | 32,7 28.8 12,2 3.8 7.1 109 4.5
SE#) PR (kg) |7,847 8,781 8,409 8,051 8,413 8,351
B 2NOMES 11 38 36 18 13 20 13
(st %) 7.4 255 242 12.1 8.7 13.4 8.6
gL At (ke) |8,069 8,336 8,281 8,129 8,407 8,604
B3OS 10 8 16 16 15 39 29
(FEREE %) 7.5 6.0 12.0 12.0 11.3 29.3 21.9
T (kg) {8,006 7,427 8,385 8,305 8,495 8,546

E1) BIBEFEE BLIA B2, BIMOMBICENFNLI6F. 149F. 133F TH
%,
2) JABBUE L BREFIRRTH ), FHIR L BRILEAZIRILFEETRLZ LD,
Mg L b KRBT RBAERC & 5,
3) Zfizid, HHLEELIGBV, AEHIHMETH S, HORVAANECEIES
s,

Thbb, ILEKEIBEAEES, BREDVLILEIERNZ EZ2MEELT
W5 2%, FLEKESEVEAL, FUfDR ERFENEKT - BHENF # ER
LTEY, L2rbIffombEnhsEBRELMES LTS

ULk, AU BRDEHNEZ, RN LOMBESORBRE V) S ba D
&, BERIZ, EFENZIREOMEEZERE LI iz baBnT
HARBEIT-> T2 EV 25, HICHBKEN B SAIC SIS EE -
To>TWadNDE, BIELZHERTLLOICEIEKEEZET I LWL HIcT

ICEAPEBELPNLTWE 25 THD EERENS,

B4 REHEFOREE

 EEAhERE CBREROBETEE
RETIE, FUDICEEBRICEW GRITN TV 2L OE I OW TR
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Nb, B3 413, ZORITN TV 2HEBEFORES MBI OWTIHITZ D
DTh b, £, WRT— 5 & Fv, KEIETIC 35 CTIER 61 412 2 3 M7= 1R
TR D b, 7 LI 2 b ORI DWT, BHDSNL OB b
NEIZ, AL 2040 F TBA L, KICHEST & fliAE & HEH & 2 7 18 SHDTERES D
59T E A BEICDWT, WMAFEMTY A LT, ZAFNOH

AR iiki-Z P IE R | AN

R3I—4 ELHEEFOREN SHFRAGE CKEET. IBRI6LIFEZN)

WA ﬂﬁzﬁﬁ#& HPDM HPDF% HPDM HDPT  ffits o
(58) (kg) (%) (M) (=) (F)
1 216 630 -0.12 48,145 0.21 2,000 dtugiE
2 196 612 0.03 57,873 0.57 8,000 Edfas
3 144 504 0.14 56,405 0.92 3,000 Atz
4 122 706 -0.15 52,891 0.37 3,000 Eagas
5 120 524 -0.08 41,345 0.8 10,000 E5+
6 118 232 0.15 32,044 0.8 5,000 E3a
7 115 274 0.14 34,807 0.39 2,000 E 4+
8 100 961 -0.08 81,009 0.3 2,000 7+
9 92 181 -0.05 12,726 0.78 5,000 E3FaS
10 91 500 -0.06 41,065 0.45 2,000 JbiEE
11 91 858 -0.09 71,026 0.34 2,000 [E 5+
12 85 3,000 [E 5+
13 68 326 0.11 37,511 0.18 1,000 dcigadE
14 59 477 0.11 51,491 0.35 2,000 E2Fas
15 58 458  -0.06 36,896 0.55 2,000 E2fa
16 56 1,000 E 5
17 55 854 -0.08 71,638 -0.01 500  dtugiE
18 49 3,000 [E 5+
19 45 500  dbiE
20 38 627 -0.15 45,782 0.24 2,000 E 7+
A7 9 BRI 559  -0.0018 50,543 0.53 4,437
FAL 9 GE R 522 -0.0324 44,891 0.39 2,227

E1) RFT—2 LD, BFEDBONRICHEHS 7 E T,
2) BENRAtBEFLRERS Tt AR EERIBAH61IE I AL 124 3,
3) &3 KRB QRPN MEH6IFREMEHMER) & LUtmERESR I TiEH61
FREERGEER) 2L 5,
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M DRENIC DOV T, LEEILFBUER S TR ER S S
2 $RBEFI 614 9 H, » 5, HPD (Hokkaido Predicted Differnce= it 8
=) oM (Fg), F% (FUIE=ZER), UM, T ((KREE) oW TR
L7zo TNnl3, BEFICL-T, BFDeHLN D, IRFEDEETIIENDFE
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(e %) 29.3 5.1 15.9 27.4 14.6 12.7
PR (ke) | 8,109 8,490 8,658 8,232 8,576
R TRPE -3 14 6 43 46 23 30
(&t %) 9.0 3.8 276 295 14.7 19.2
TP E(kg) | 8,142 7,726 8,285 8,600 8,478
El R TAF 3 24 13 18 33 33 43
(BRI %) 15.9 8.6 11.9 219 21.9 28.4
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5,000— 20 43.2 4 11 3 0

F1) EHEREFERTH). ABETRBREHCL S,
2) BoHESEPHEE L, HEEATASTREL T ABALC>VWTREINALD,
3) B BSMEEE T Ll MEEL T TIFNM BREM) ICEF2 TV EHAICTO0
TEEENLLD,
4) ASPBEHLBENRS 23, 2), 3) Lioifd.
5) Toor—bTld @) LV EEZHWTWSY, BEOESH L, #ig NEE, 2w
A

BB LNLDT, £I—BICHET S,

o ISR liAs & B, EHRoOMAE - OBFEERL TW 5, BEHEFHRIERE
ELREE AV, 7, HEICOWTAB L, 3000 U LKL EA TV 2546
13, HERUREESSK X WEEREA S, B, TFEERYICEA Ty RIS L
BTHABEMMETH- 72, Thbb, FhEL N LEVERELBA THHEBERII,
RN KELRBEERTH B 2 & 2R T. LB A SHEMEIC D\ TOFFOEE
b, BRAEY A2 E, THEE LT BEBRY, MBOSEREEAT
WD EHWZ B, PLE, BEEBEENIKE(, BREBECHAL T 55, KM
BOEmAbNDERA TS,

A REDHEE, EMEHE L ORI TERICORL 2, BEBEIKBRETH S
118, BEEOREICBNT TASBEH»E) $(B5, LTw3, /2, dtH#ERE
A ST E 2 5 e L, BWROFABEIKRE VI EEESEEICBWT TESH



A WR O EAEFFEITH 53 (771)

HHRIET BRI, Aok & v, FHOH TR R B CEE LA 28 =
Y ERL TV B,
AT, T ) % 72 TR 1 ML OSESE bR AERE I b i S U ¢ 2 & %7
Lize T2 83— 8451, WROMM X EEMDBE L AU = & hoRme s

N3,

1) ALHEEIL RS R pp. 81 I X B,

5) BEAT 48 fFHIC LA S L7 BEEHEE DT % BT LT B TEEME L E 2 5 LB,

F4E FATOEEHRAEEKICET 29

£ 1E ﬂ#@i&ﬁ%ﬁﬁ@ﬁ%t%@%ﬁ

4, EHOHEEESTE T b, BERONEEN L 5L LT,
BEHDEY, Vb 5 BEDRIKDED 5N TV 2, —F T, HEILROKY
MBICBEND_F AT A HIEFEBENTE D, ZWEnL 5 7 hskik
MBS e )T VIR F B2 Bk L T U b2 ¢ 2o TE Tln
5, -

ZN& S KRBT, AEDBEFHEHNEE > T b EELNTD,
ERE, K4 — LICRTED, EBEOREN L BRI BT 2 ARETIC 5
W, WIKRENTZRE S COERBEDFLE, 5.08 b 4.24 FEICE T, &
(o Tw3E, o, SigRROET OEE, WIEES R B oI55S
s, FBROEBIMETLTVEI L LRSAT WS,

FEWMOETIE, BREENDOMEICE 2 & 2 A0k E s, SUEA A
BT BRI T B ARG ERIT, WIS 2 RO, %
WA DRES) (BHEOREN & REE N DRES) OIUE, T4k, 5
SIS DG RM, S DT, B & 2BEEEDTEREORIRE I L1k
%3,

Fd—1%2A45%%, BEMAREIIMETL, EHEiehizmbEL T Twah,



54 (772) BEIEE 22845
R4 —1 HFOEFBKIR (BBFSSE~634F, AtugiE, +HEZ7. KEHET)

ik #IK CEAR I = 7 S T WIRE 3R 1 98

£ REXRY BEEY EEY FEELA RIS Am® EREY HLE?
() (58) (=) (%) (%)  @E»H)  (H) (kg)

55 1.72 0.202 3.31 2.5 401 6,387
56 1.72 0.238 3.66 2.4 402 6,339
57 1.63 0.223 3.28 2.5 405 6,377
58 5.08 1,004 1.61 0.225 3.69 2.5 402 6,791
59 4.92 1,102 0.246 3.57 2.4 397 6,900
60 4.66 1,287 1.65 0.270 3.71 2.4 396 7,076
61 4.52 1,808 1.61 0.260 3.68 2.4 394 7,278
62 4.39 1,139 1.59 0.254 3.54 2.3 393 7,378
63 4.24 1,213 0.255 3.67 2.3 394 7,561
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H5—1 F520rBEEKOHRER

N A—F HEME ' t ff
@y —0.0971 —3.97
ay 0.9402 60.23
By 0.0054 0.29
ac 0.3492 31.54
ar 0.2963 27.93
ax 0.0619 14.90
am 0.0724
ap 0.2203 21.89
Boc 0.0976 5.35
Bor : —0.0279 -2.25
Box 0.0105 1.86
Bom -0.0028
Ber. —0.0775 —5.45
Brr 0.0918 5.23
Brk —0.0243 —3.57
Beu —0.0166
PeL —0.0231 —1.42
Pk 0.0163 3.08
B 0.0040
Bx.. —0.0066 —0.86
Pm ' 0.0297
B —0.0144
B 0.1216 5.39
Bye 0.0209 6.21
Py 0.0294 12.16
Pk 0.0117 11.37
Bym 0.0043
By —0.0663 - —24.75
ar —0.0101 —2.00
Brr 0.0005 1.14
Prc 0.0006 0.56
Brr 0.0049 4.81
Brx —0.0033 —8.32
Brm 0.0009
Bro —0.0019 —1.94
Pyt 0.0031 2.12

&) 10%HBKHE=1.65. t fHDL VT A = (3HIHIRFICL VEHHEI AL
G : Btk F @ MAfE, K FLABEA. M HMEY. L 556

BAEGE | MAGR | FLAERE | 97 @)
0.5041 0.6881 0.7560 0.8716

2T —HDR?
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2, FiES L eNER

27 R 2 -
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#5—2ic TFP &t ZERGE, £S5 - 310X+ T—ELNER
SE, £S5 — 4ITREBEOBAMEZIRL 22519

TFP »%1bi3 1.15%
ThY, TN bAEER
HIEDEEA0.14%, &
MEBDINRAH1.01%
ThbHFHEGERTAD L,
EEBRRABEDRRD
12%, BATESDIhRSD
8% THb,ZNLHIZ,
B BT EEN
DIa_EA~DOEBRE L £ E
BHEOFR L D KRS
WZ kb, dLiERE
DEFLERMIC B TS,
FICHRAMEAIC &) ERE
WA LEL TE2Z LD
EIAEE N7z,

Xic, 2 AL 2T —
ZACDER TR & Tl
HEHSNDEBE & £ DI
Weribhb,

BN a2
T —EALHERF| DZEAL
L, FHETHDLELE
EEBREDORIRH 10%,

®5—2 TFPRILDEEDH (%)
TFP BB B
1.1527 | 0.1437 | 1.0090
100 12 88

E) bBRIEALR, TRIIHHH

®5~-3 ALy T—BALDERDHE(%)
B flits | &k | AR
BARfE | 0.1439 | 1.0608 | 0.1759 |  1.3806
10 77 13 100
BEASAEL | 0.2385 | —1.4949 | 1.6651 |  0.4087
58 —366 407 100
FLFRA | 11801 | 1.7533 | —5.3847 | —2.4513
48 72 —220 —100
HeMRIEY | 0.3438 | 0.0464 | 1.2161 | 1.6063
21 3 76 100
| —2.4035 | —0.1786 | —0.8461 | —3.4282
~170 ~5 —25 —100

E) EREEL®, FRIIFLSH, RILRIRER

£5 -4 REBOMNMENERIFESR

B Stk — B A Sk A i} — B
0.7306 0.2277

B S R — FLA A MEASRL -5 fl)
1.4868 0.6462

B 43 Sk — HEMRAR FLa BA — AR
0.8900 1.8976

BEE—% ) FLEEAR—-% )
—~0.0079 0.5177

B A SR — LA A wwmEm—% W
—0.3228 0.0952
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X5 — 28 LU0 12) I LT ERIARMEE O EAFRIIE V2D, RAES
gt Lo, MRAEZRCREL L ABIR 2T —48MEE55M
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5 — 212 & U BE A BPRHMEIAE ) L A3 AFE IRV 726, M AZERIC
AN ARSI 245 K5 — 3 TERBAANIZ 2 T3
¥30%EL-THEN, EERICEDIEEIKREN, TNz, ORAE
FEORBICEN IR 2 T—2 ML LFFICTHEL CERLDEEZ L
na,

HAFERIZODWTL, UL HFGETAHDL LEEEHEORIRDT 48%, i
WEDNEHT 12%, FMHELS DN FEHD—220% TH 5, FRHES DO FII4 4 1%
ABHZOHTL—FEKREW(—5.38), #10) 2 S5 AFHRAIICHW SN2 R
AITEERBL TWd N2 5, ZDOBMHESDRNRITKE N E V) Z &IF,
FLAOEDmLES A 2 T —%ENT A AEICEE, BANKT LWV
DNTWBI EERT, - T, I 2 CRINESODERFIZHFNDNR,
grym bEich b LIRS N5,

ZZTC, BRERE, BARKOEALIVFERALDEFRLHL2IZT B,
BEAFBTIE 2R s T—2bic BWTHEHMESIC L D IEDKE e s
»H5BHH (1.67, 407%), BRFAR TEIEMESOIMRIIEL CIETH 55YE
288w (0.18, 13%). 22T, £5— 4 DEDHNHEIZOWTHS L,
FLEFEA L BRI OREDOE IR (1.49) THBH, THEEA
FRHIHSER (—0.32) Th b, »OEHBLER & BARKHIAEN (0.73)
THb, THIFFEDRAICE DT, HGEEZBAGRIALESE, B
AR ZRENC e > T B 2 E2RTIDTHSE, Thbh, BEHEEDE
REH P & HEARTRMITRS & AR L RER £ AT LT, HAWE AR, £
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DFER, FLEBAREHH L HAGESOREE S o> TRbILIZ&E W2 5,

BRSOV, F5FETAD & EEBREDRRD 21%, HifE0Hzh
R 3%, BHESDOMEST6%TH D, I A =T —DELIZEERER
LD HMESORREOFRE N, DT LIFMERNILK -FLTTIT LY,
BRSO EEERER TOaA M 2 T—ORBREZbLTICENI L
D5, BIESNHRICLD 2 A 2 T—%4BEICHL EIFCwbz 2 %
KL TwW3,

WL, HE5ERTHDL L EEBRBEOMREI—70%, flitEDzhRs»— 5%,
BTES DOMRD —25% Th b, FHHEERT—HFKRE LEERBHENHRIIE
IR TIE—2.40%TH ), MDABAERDL P TIROKE N, THEE
BRI L 25 EEHIMEIKRENE W Z L, FICFEOBERERD
BB ESGFEO I A 2T RBEZELIETVEIEZRLTW
%

7, KEMREY & HBORRTRICOWTIE, £S5 — 4 BB MNED
FEEIZHE W (0.095), ZHIIHEMED L FEBO A L 2 T —DOELER
DH T, HREDOMRINI N EELBEL T3, bbb, LEERE
DAEN Y & T, HHMEENZEILIC & 2 BEY L FEIDRBDOTHEM 2/
EWVEW) ZEERLTW S,

UE2BEHT S, B1ic, #ILIMAZPO0LE LALBERRED EELED
BRI EMESTIITHBA I N, EICRABZ TAD LIFHEAICLS D
DERELZERTH Y, AFDOHEMMLEL L THIREI NS, 2T, BIEHE
Bl S BAFBANORE» -2 L IBLPICH 72, B 210, HEHE
HLRICXIG L 2B b 2o o BEeE ik - ETEIL, BEREY & 5@ HE
MTHIRL 2T —DIEEL k- TENZ, F72, BERIC L 2E B
FhRII/NE L, 22 > TEEEWD 2 A b2 7 —I3¥NLTwa, Fi2,
REEDEITHEIZ N <, BRI AR Z LIS 78 & SRS & DA IZBEL W &

Wz b,
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£, UTOZ EnWLrE oz,

811, dtiEEE R TFP 1265 1.15% T LA L, 205 bEATES O
3 88% & BHE R 472, HANE SR B BT 5 &, o L
NEUOCEBENKREWE WL B,

B2, BARBOMESHRIC L 2T b 22 T 2L T 5 1

MC o720 ZAURETUERE, o CTEILFREH AR % CKET 5
HENCE» 52wy 2 ER2RL TS, LL, ZHITEEERAOHENE
HE, BAETE VS B 555 L IEMEGTH 5720, HASMOELY
DIHONELHL BUESH S, |

FE 3z, HRAEOBRAIZEE I 2ELIEAN T, 2 A2 7—345EM
FAaHECH T2, LirL, SRS b ERESOHEE IS LT
Bote. HIESOEERTHBILEKENAY » F A RMETED L5 %A
SOETR RO BB b, AR OB S BR L 2T TS b %,

8410, MABL I Z b b2 T2 THIMES OB ES K E VO,
HABATHY, IAFWAHIBMESEOKE LBRCTH - 72 LIRS 1172,
%72, B EETR O A R T & W A BTRMIAS & oAE B _E AR 20 b,
AR ZCKBEL TWIEWBIZ - TWB I &, 82, 30k
Hitr & LE L2 Th B,

#5510, SEMOEHEIK & 2 AUCIEATL ROtk - TOMEE, S
DAL L2 T—DEATAHD E, HiES LD LAERBEEOMIIC L 5
HARNRAKEZ N Z E0thh o T2, 72, RBOWIIM L S0 THRE L 724
B MR L IR & BB L ORB ORI B L w2 Ltk
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ErH6EZ DL, EEENH EA~NDEBRICOWTIE, EEOE2L1-585
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1) =18 (UH (1985), R (1981), LF (1983) &L v,

2) AW 2EICHEL .

3) Denny, Fuss and Waverman (1981) (=L v», Antle, Capalbo (1988) Tlii <7
AEV ey 7 REE /T ANy 7 kR EbETRAMAL T 5,

4) Binswanger (1974a), (1974b), Stevenson (1980) NEFICHEF ., b v 7 A =2 —
F Z A DEFHIZOVTIE, Blackorby, Lovell and Thursby (1976) {231 v,

5) Green (1983) ic & 3.

6) DM HTENERIZ DWW T Binswanger (1974a) (2& L vy,

7) BBAI52 £ F CORBIREEER 5 T1 ~258, 3~458 5~658 7~ 9N
icowvTiz, BBHIS3HFLIE, 1 ~48, 5~ 9BENEBBRIGVEREIN T A
B, AEBFEZEEBL Tl ~45E 5~ IEIE~LFHEH L2, EESHET
HY, FTNEIT 108 MEE % B,

8) UT, BEBIZBWT 27— %724 bPELTEHLTWSEY, ZoHEERIZT
74 P THiRtEE A EEL TUTO L S ic L7,

Thbb, nP=2S:InP,
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9) I LEAEN, BFEEHMEMC L - TE 0, £ aeaRoR
P T2 28 L THRE Nz L0 E w2 B,

10) FLEDMEHTIZ (34 o FMBA—FRAFMIR) /% R H RAER THIB E A Tw
5. BB EROEEDHBICE W THEL TH LIRS NET EICL T,
$ T IR & LA, MG (R, BE, WILES, ETEALELEEL, Zot
iz B B REWHOMWMB IR /213, EROEEMEYL & & B%C L CFMiL Twv
B, 70, WEMEEIZEEOTHIEEREBEL LT3,

B2 DL S 2 IZEBTORBIZER, Mg, &%, BH, WIHLEH, BT
PRS0 ), HOBEORREE & bic 2 OFMBAICEN B, %72, AEOWILD
72 DBES & WOMTHE & 134 B Th DO T, HHEE, WAGTFMAE L b 1o £
B BISNELEBENT VS £ 2 B,

11) B O LR AEREROBIMICE XS 5N DI LT, EEMOEOM b
BOBMEER L 2HMGES 2952 &ic% b,

12) fEHENZALER IS £ N F N B SSBTRMITRS 10.5%, 1 7.80%, L4 &AM 6.24%,
BB S 5.84%, M ASRHIR 3.08% TH 3.

13) BENLHIES — 5 IKMIEEAMEEZRL TE <. b, HERIEADE) TH 2,

BT | 70— S = (But o~ ai) fas
REMEIN | o= Fihp" = (Bt aa) fa. i%)

BL X, X;i3#A®m, P, P 3ERABRRMETH S,

$5— 5 [HRS PO E R
{EAE T4 T 14 P,

X, BB e J5 A AR L&A Rk ¥l i
Bk | —0.3712 0.2551 0.5191 0.3107 | —0.0027
e PN 0.2165 | —0.3939 | —0.0957 0.0675 0.1915
LEFRA 0.0920 | —0.0200 | —0.6749 0.1174 0.0320
HME 0.0644 0.0165 0.1373 —0.5166 0.0069
¥% i) | —0.0017 0.1423 0.1140 0.0210 | —0.2277
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T6—1 FEBEMEXKEEXHREREDHE (ALdHE. WES44E ~BFISTHE)

FLER MR FEH R
544F 554 564F 574 544 554 564 574

1 R % 3 & 5,646 5,980 6,298 6,584 5,982 6,083 6,074 6,093
(kg) (0.94 0.98 1.04 1.08)

B EER AR 52.35 54 .57 56.92 54.11 46.31 47.68 43.08 37.47
(%) 2) (1.13 1.14 1.32 1.44)

BRAESRB®HA] 2920 30.30 32.16 31.53 29.92 29.40 30.90 31.27
(%) 3) 0.98 1.03 1.04 1.01)

L+ ERBEHIRA S 7.65 7.16 6.74 7.20 7.89 7.55 7.54 7.37
(%) (0.97 0.95 0.89 0.98)

By BEREERE 4.95 4.67 4,69 4.95 4.54 4.47 4.30 4.25

& (%) (1.09 1.04 1.09 1.17)

BB EMBREAES | 50.62 50.84 55.92 54.13 50.32 54..80 54.90 53.60

A (%) (1.01 0.93 1.02 1.01)

Ty Vv—VEERYE 43.80 44.21 43.39 42.57 39.18 39.44 42.62 41.15
BT 6) (1.12 1.12 1.02 1.03)

1 BEEMEAFEHEAR 1,372 1,275 1,247 1,240 1,252 1,144 1,030 1,097

(kg) (1.10 1.1 1.21 1.13)

4 H® M M 13.08 13.02 13.02 12.45 13.10 13.50 13.40 13.40
() (1.00 0.96 0.97 0.93)

g I m ™ 70.66 74.21 71.47 65.98 66.00 69.00 69.00 66.00
() (1.07 1.08 1.04 1.00)

® ® A % 10.05 10.18 10.33 10.42 10.30 10.40 10.40 10.50
(R) (0.98 0.98 0.99 0.99)

1 58 % 7|, 4 {f 4% | 420,014 454,959 461,782 478,233 | 375,628 389,202 383,300 377,205
(M) (1.12 1.17 1.20 1.27)

1 F % % 8 J8 & 25.55 25.73 26.25 26.49 21.50 24.30 24.30 25.30
(58) (1.19 1.06 1.08 1.05)

1 kg & 4 I i 4& 84.32 79.94 77.04 77.70 84.54 79.44 77.85 78.24
(1) (1.00 1.01 0.99 0.99)

lkedh 1 REE®] 70.53 68.87 72.38 71.41 68.24 66.09 71.85 74.68
(M) (1.03 1.04 1.01 0.96)

kg 2 KEER 81.27 79.86 83.23 81.31 78.63 77.00 83.07 85.79
(M) (1.03 1.04 1.00 0.95)

1 8 % F # | 24,187 3,150 -34,776 -21,232 | 35,345 14,819 -31,735 -46,038
(M) (0.68 0.21 1.10 0.46)

1 88 % FAF 48| 188,546 185,263 153,783 170.666 | 210,887 197,743 156,105 144,401
(M) (0.89 0.94 0.99 1.18)

1 5 &4 % @) % BH | 129,289 120,549 86,869 106,489 | 148,711 131,396 87,931 76,688
(M) (0.87 0.92 0.99 1.39)
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E1) () RIZILRRTMA R/ FHNEE,
2) ILESIRRIZOWTERY, R, WENEOEERAZ AR TR,
THMRRICOWTE TREBBIICACRTER, L VBROBYN, BRROBERAEAHTHRLA,
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4) BY - BREGHLEMOAIZO0TTH ), EAEERAGHICEDIRATH S,
5) EEFHORAIMIC G 5 E MR (EREMEY, REE. KEHRE) o®ld, PHNRRBE A3k
3,
B, ERMMBRGE EHRBEZHERTE 2V, BIE( A ) R AETERELEORATNBY% % &
5,
6) TAEHMEWORIEIC & 5 [EE MR (@RESMORY, RIBR, AFHE) OBE, FHHRRIZREA 2E) L7
yha-—roREMBOGH EEENR Ao CRLL,
B, ILRMMEARIIRS EABNEREATELHREA AR LTV ba—rnzr P L-UERAMTL
PPN en%E LD b,
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12) BE 0t 5 K>Ka D Li<LiaankE, KK o mya»2 Ll
o DN IO > 1 TRITIUE R S W K <KD Ly >La B &
CEK>K DL >L OB OWTLERETH D, L2L, AN 0L ) IR
FD, @, Q% T K<Kar D Li<Ljath->TwdE &, KK
PO LySLyo s a BRI MDIHD o DERMEIR <1 &% 5, 2FNID
EEREIIRILL LW EALENS,

13) SRMEMO B ERFTHEZEIC OV TIZER (1984) IZFEL v,

14) Z0B, HABRIC OV T, ZORMERICENL ) WiREEZ BWTLBEERED
A 7o —OREHE Ak - TERND, 2D, BRECKRAL TWAERELED
T FREEEY S,

15) HEILERFIOMR, BRI OWTo 7 a—nFHiiz, MOBEEEREALIIRY -
TwWa, ERENM@EE 7 o—fifg s L CEHMET 5 2 & IiCIZ#GRORMD D 257
Wik 5 — L COWIEPINBEARBZARNTIEVCRETH 5L LU 250\,
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CBTE REHS TONESICBIT IS OMEBRERER
Z18 ILETBRICH T 2T EMEOEE

AEE D BER R OMINGZEIC & & B EERIRFEOEIE 1, T B ok R
W (BFRER) ) (BEEEBIIC A BRERE) 2L 5 s, 25.5% (BB
52 4F), 24.8% (FEF157 4F), 30.7% (FEFI63 %) TH N, BB L Z2.5%
b 3EDRTHR L T 38, ZkE L, LAEOBEERIRFEIC L DBk
s H BB REEDMAZHAT20L LT, RLTERT LI LI TS
AWZ EERLTW,

TSI b 2 S, TS L AETBTH 205 HFOEANE
CEET 2, AT TH B, BBRI59 £ TEEME IC UL, &
FEE D EIEB D 5 b ALUEE T 11% 5, BRFFIR T 44% D50~ & DEALE T
b TwE, HNEEATEKEDOEA» ZWEFRETIE, EA4NH b
63% % THHLEED LIEFEAL T2, 512, Ak L0EALNRE
MrAb e, BAMOESZIEY 11.6% - #FE 4.7%TH Y, WENIL
b 4 1 AL EE 69.29% - EBRF R 67.7%, AERE4F 1AL iEE 19.2% - HRHF IR
271.6%TH b, 2Dk Hiz, WEH L DEAFIZOWTIZIbEE, AR M
L BICRIEE L E 2% 5 T B,

BRERICE > THIFFEBANTH Y RNTAL E, TTIZIERL T3 &
W EER, FOFDZRKEBNICHBI LWL ERLTWEE, TCICH
il CHITEBNT, FRETEREIBATOBERESICIHND LHYT
BIEHTEDLE, BALLEENTFEIELNL EETHENTH L, L
U, BASNIWIEEDEIEES ZTREETH N, BAMEIC ARG L 7288
NTHEDHEEE % B, |

—%, HHET 2T, HLEOTHEG i, 12 ABUT T2 H4F



112 (830) RHEEE 2%4 %

M, g4 (RViE) T44H2TH, BEFTHHTETFHTHL (FH?2
#£1 AndtEERIVR Z A4 Y RKEWS, FRET, AL 430 38H) ., ¥WIEEF 0
5 A X B IC LA 1.8 45, BEFICLKLNLIIETH S, WiEF%
RFET 528 dk» T, BRASREFRLN L, —BRELIREEZFLN5,
LaL, 22Th, WEFDOEIRAITAETH D, BGEME L DFb
WARTEE 7 b, '

2T, LHFWEFICHET AELDERY 6, W4 DEFLEES = HEH T
52 I D HIBREMEEZRER T L 2/, — BB, SR, fuE
(4) RR-AMBFORFOEIRNIEE L LI LT, EILRN, AN,
g, BILOBSUHFOWIICEbL LEREIVHREI NG, /2, HEEDOA
WEERAKEOmMEBEIZL ), REREA LSRNz, T
WG MERSIcET 5 THA ),

BEDHERIC DOV TIIR 7 — 1IZR L 72, RLHL A ZR0FLEE X ZF4 D
flitgis, M4 254, A X FF Mg L EfNE Z 2 RL Tw5b, %
72, FBA ZIEEFIZIB 61 F£33H 5 63 FRF BRI, KE LB
A b7, EFLEEIC BT 5 £ EERME TH 5 4R, A4FHED
BN EIN TN 5D TH b, KinDIMLKAMIEDOEE D, AFHE
RSB EOMICHBIARLSFIEEI L 20T, MEFEL L) k8 E %
REnEBb s, RENLAMROWRIZ, FFFHICBTHEE L
TIHHMAEICHE L 5 2 5%, e DFLFMAE & EFLRE S & DBAfR 2 7% H
EENDLDTIR A\,

Tk, WEREOEIRNIITEETH ) r-b L, e rBERIC L
N LS RS RESN TS, 22T, WMEF28ET 200 5T 5 &,
FLAHHICB T, F0EEDE L ToOMREIFHEI N TWE I sicik
55, EILREAT TICaLN, L2 fEFEOZELERIICEINT
WV BEEEEE LI R Y, EILRN ORI 55 b, FLFD
LOEIRANAEHAL &5 LT 2ITHOENTH L, Thbb, WEF
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X7 —1 FL4 - RPEOHER
BT T (dcimiE, BEAISS4E 4 B ~FK 1 F12H)
500 |
RIVAG A 2
400 s BN E Y i
' '“F:;;““J % 2 F4
fii 300 |
7% f
200 F—~ A Jf*“/ﬁ LA R FF
f\“\_,\__n_l 1
RN Failiand
100 _,\_'r"' !
. e
HETUH T e e e T e e e e e T e e e ne v i

95 56 57 58 59 60 61 62 63 1

)
E1)
2)

F

RMOKES AL EEG R IR TALIE R MO B AT 4R
FIVAREA R LR, RNVR I A MR X Z 1 JRY ) fEi45,
ILHARRRE LI, 17T~200 ATHY., 77 7{EROHRE L. 500kg AL THEL,

3) IHARFH LI, FNARS A AATHKA R 6 » ATRE 1 B LT,

4) ILAARFAH LT, A REH 7 HERE 1884 9 (4%,

5) HIFA R(3, 77 7IEROMA L. 500kg BT THRE, WERISTH 4 A 2 TR T » HREE, 13
26247 4 AH 6 (3412105 ARE TS 5,

DEEILEEN D AT & 1) BTG AR HTHRE B 15 7% biE, A4S & i,
WM 28T ABERICL 2ILFWUERDHRDFHMETH 5 £ FE 2 L1l b,
L2 d MGG MEELZE LT, IBEOREIFTERETLHNT, ILFUR
#EL T, TG L2 EOL ) T RENA v T4 7HE TH

59

2T, 07 ETHELN OB E RIS, £ OTISIE
MOEEEREZHLICTHZEI2ED, AERBICENBLNEEY -
L COIFEBARDEHIIC DN TEET 5,
3 Loic, BEROVHESNDRENEMC BT, HFOREIILA b
BATE DI E B, Kio, HHREMIEOMRER: L, EILEN, 5
BEAICHET 2 b OICIBE L, WA OTBIE R ORI B b 5 HER



114 (832) BHERE 22%4%

& HGEG iR & D 7 v AR EIT) . ®EIS, TRLDERICIOWTHE
1L IS 2ATH) 2 Lok ), Ee BRSO ERERICHRARICH
LT B,

SR, ACHEDERIZ B W THERB L RKETE TH 5 ALHEE KL R
FAERETS (BRET) TRDGIEINLHESF LTS, IAFDFTEIZE
B EREMHTORE EICL » TIThbIL b, BEDREFNH TITbILS
Balx, BHNT T80, 2MThi, L2b, THAELZEL RS DE
FLRBN ORI LB MRFDRBE2FBTE 28580°%\, £2TZ 2T
BREMS TOMEF 2GR ET 5,

B28 BEROVIEFOTESN

1. BBROBMFDEAIER

BEREKD, HARRICLY), REOWEFLHIGL 20, FETHMICE
W, FFAEEICERTLL ) ZHAZLEET 5L 61E, THRGHREIC
RTINS TWINEEZ bNb, 22T, KEITIE, BERRD
EREDIIEHF DFFREGEZAL2ICT 5, 22 Tld, LEBENOBERMTICE
THRBEITOBEERA MR EL 2T r—FRE I LT, ikt %
S ERA 5 BA LB 5 NI DFEFHFIZ OV TIRN 5,

=7 —11%, BHFE2NRLLBALLEEBLZ, EELLIOLLIERIC 3
DEALLDEEF L ZRERTH 5,

B1ALCDOWT, "THHEEBFICT D20, 5°34.7%, TREELH»ER K
KT L 72726, 5°26.7%, "HKEL2ILKT 5720, #°15.8% &% b, &
LTI, "TREFIVBR-RATRI L0, & FHOARZED S
Dy 2ELUETHY, TOMTHERZEART 220, EEED LD
DIEIZ T > Twb, B3, "FUHEZED L0, & T BOIERED D
fed g 2B LR Lsh, REZ R T 520, TREFPEE-RA TR
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1 -1 S BALLCESE BT
(AL D F. %)

% W OBRT ¥ #L 1% F o %
B i EXE e HE R o far
Xiz % O Fb G E E L »i ot %)
B k7 HHBEL OIS » ¥ & B R
L SN HF)) W B3 5 % W W ft
B 1R 35 16 27 8 5 5 5
(Rt %) | 34.7 15.8 26.7 7.9 5.0 5.0 5.0
R RS 8 17 22 20 10 5 4
Bt %) | 9.3 19.8 256 23.3 11.6 5.8 4.7
IR R A ik 6 5 8 16 20 12 5
(R %) | 7.9 6.6 10.5 21.6 26.3 15.8 6.6 3.9 1.3

E1) MEFHL. B, 246, BEIMOMEICENETNI0LF, 867, T6FTH 5,

WL tet2sby EiRNTL B,

EIMICERELEML, 1 DICRBEERFOMER, BIRILKD L ) LHRE
WAEERTHY), 20T 727> FThb, B2, B3MUcwBITL
72hi- T, B, VEmEN L ) %, IADEIRENICEL ZEHIKE
HEEHOHTL b, A2 LBAI N L4, BIfi TR L) DT
LY WHERICIZR S vy, BBAOBME LT, FnEIRIOME:SD
SLTwbdENZ b,

2. BEROMESORESY

Kiz, FIL AR b, WIEEOREI BWTEOL ) ZalrEE
W2 5D hAThb, FLOIC, BANDEEIZIOWTET — 2 DEMITR
Uiz, 208 1K0&MIE THE—iE, & TLBOMK, OmEIITTER
CH . H6EE EHT D, B2LOEMT THBOTK, & TLEOE
B, TRAOIE, KENFN2EE S, TBEOIIRHE, bEEHAS
B 3RORIEE, TABRTFER, L TREOES N ENFN 2H8E ED,
fie TRHEDILE, LA LN,

IR OBAIC BT, FMABEE L 1, KicILRS MR B



116 (834) BHBRERE 2284%

RT1 -2 BEEXOVEFDREADKME (KEHET)
(B P, %)

B A & # T O & %

811 521 EIML| HLAL 24 R A
B #ET 103 100.0 93 100.0 92 100.0( 142 100.0 130 100.0 127 160.0
B —fi 33 320 6 6.5 4 4.3 56 39.4 14 10.8 18 14.2
BN 30 29.1 24 258 6 65| 24 169 47 36.2 11 8.7
LFEDNE%E 9 87 20 21.5 18 19.6{ 19 13.4 14 10.8 31 24.4
HRXFDES 1 10 2 22 2 22/ 1 07 2 15 1 038
BnilE 4 3.9 20 215 10 10.9| 21 14.8 16 12.3 16 12.6
HEFnIE 1 1.0 1 1.1 2 2.2 1 08 2 1.6
B4 DI 5 49 11 1.8 6 65 1 07 5 3.8 6 4.7
HE4 DFLAE I 2 2.2 3 3.3 3 2.4
B4 D ARE T o & 4 3.9 8 8.7 4 2.8
B O @t FEA 1 1.0 2 22 3 3.3 2 1.5
B DEE) « 15 4 4.3 3 23 1 0.8
HE DR - 18 1 1.1 1 0.8
T4
TR A 3 29 2 22 2 22 4 28 9 69 6 4.7
ST EH 6 58 3 3.2 19 2.7l 9 6.3 16 12.3 30 23.6
0t 6 5.8 4 43} 3 21 1 08 1 0.8

+23 b 0p TN, BRI EILRNOSEM L AMOZEE S £ CRENAD
SHEIME & B L T 25BN T EAAEE L %> TE T b, WL, L
BehnanhT, TAL MESOMm2 ORNOHBHEE & 5,

Kiz, BHOBAEOEMEIZODNT, BT —20EMICRL, Z0E 1AL
DEMEE LTI TER—#, »% 4 8% S, TLBROBHK,, TEBEOILE,
CRENEE b i, B 2RO E LTI BT, 4 4
WE b, BIMORME, TRENES, & THRTFER, 2 ELEE S
DT B, FSHSE | A EETh 1), REHER, ST 5 H ONEFIC % -
T, Lib, BAOHE:ALEFERL T 5,

sk, MEAORENEMRE, BRHEMCLIR—TH), L
LEIEN B L AL o T b, SOC EId, DUl - WA RSO
MOk S oAl E—E LT 5 &, TG R B 5 T R
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BES N, THIE I OREEEILEN2 bRBYTE D L 2R T
5

EIE PRIR &R ERDZER

1. DPANBERETHOMET T

£ 7 - 3RAMEENDELRENTRIC BT 2 A4S OWGIBEH 2B 72, 95
1 62 £ TILBMBEROREHEICE VTR 5 & SN 23413, 242,908 BT
b, D5 LAMEBERILR S A > RETHIZ 9.9% D 24,097 EAHE ) 5| =
ENTwD, LEENTIE S BEICKE TR TH S, 272, EEHEII
BENFNOREM L RENT S S 5728, LBERNVZA S A REFEHT
BMN5IxENBIEIR, BREBLVEBEOBEBRD LHETLL0D%NE
£2 LD, |

EERNAZ A >RETHBICB NI, EEAAERICITLNL TS IE
MAFKENH, &, A 1ERED "Rfylt—i, o 2EE»BEI LT 3,

RT1—3 RKENHHOF ARG |FEEK (BFI624F)
(WAL : 5. %)

KET4 IG5 TEE (%)
LB B R & T 2 NG | FEK 242,908  (100.0)
FR R & T - 32,908 (13.5)
It RERM R G it 32,657 (13.4)
REEERRE T 30,246 (12.5)
+HB R & TS 25,640 (10.6)
LiEERNL R4 o RETHE 24,097 (9.9)
R BO R S T 17,709 (7.3)
S B B R B Thi 4SS 17,611 (7.3)
R 27 VLB REETTY 15,900 (6.5)
LIk 8 i At _ 196,768 (81.0)
Z ot (23 h3%) 46,140 (19.0)

T ACHEERBE TRENSOWG | ERFER,
&) AiEEIC B B KE TG IIBAE2EE TIHTH 5,



118 (836) BEERYE 22%4%

SHxIRIE TR e —v, DT, IFEENRELTHEETHY, »20E
F6RICEEING 7))y 7e—ny L1l HICBEINS T I
=) THbH, ZND2HEIL, FCHEFLSECHEL TREI»IThNT
W3, 72, ZOTHGEHEIZIE, TS DEILRET OHERICE H 5 BB
4N - 115 - FHBOFAREIC L HRED INRE S - TEEI N TS
Ban g, WEEDTBEIRE OB EBEROSIICIZEL 2HiE & -
TwWw5,

—%F, ZD2HFBICONTIREARNND S DEEDESA»SINT 355, &
MMBEBOHHBE THEEI L, HETEHAFDELHIIOWTHRELERIT L
W, L2L, ZH2WHIE TERIRENS,) ICHNB &, HEMER LI
DD GIEINTVEEHEIENEELN TS, FLEFFEHNICERT
Ho THMBRGHEROERERICED 2725372 v Bbn
5o

W~ T, SHTICIZEEM 61 4 11 A» 6 PRt 11 A F chgaInii <7
Vo 7— 0 3EBOFHE, Tt Ire—n,n4EIOHFED, &
7T ESOHHERRICL 72, |

2, SBRFEEY EIFSh-ER

SHCE) ANSLNTREICHOWTGENS, LI, 7THEHDTHHICH
BLEHFRET TMBETH L, TR LRGLEY, L Thwiwn
L4, SRINBHEEERC2, 72, WES2RIRT 27201 HEEHT 825 H
LU EDFUF 2725, 3 5123, #EDEILEEN B EG Hfits gz i
KESEb 2D, B4R GHBOAFREICL 2HBE»3RELE S5
TERBME N TV BIA4 2|, BB 176 L D HRFICL 72,

RiZ, G THVWL N EERIIRKETROLBICILHEINTN57—7
L EICLTLUToL S iERRL 72,

T) H D MBSO ES
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) WSS B AR - FHEOKREGE

7) FE B AR - SOOI FRERE,

MBI BT, SBHEFNOR - H0F - GBI ERED 2
FEAC L2 NEREEN TV BFEDDH 555, T 2 Tl 2 |4 % BEHFEE L 72,
ZDB%, AlmeEIlEEIc L 2K ESY TEARKRILR 74 > BEHLReHiE
BEACREREL I DMWIEL, ¥ H B HEAZE%S DHIA (Dairy Herd
Improvement Association) D#IEFEEH AW CTHIEL, KER (65%) ¥
FLE% 305 H 2 @FEIBHIREE L2,

T) FUBERHES : B - 40 - EHBOILFRE B,

U REHORE L 4 2B EIC OW T, ILEDEES LR, 23
WIS DB E LT 2 b OREMTH L 22, 2O, WRER (65%) WILE
#0305 B 2 EHEIABA~MHIEL 2ZUBBHEZ, 7) CINVHMEESN-ILETHE
T2 & & ) FUEREEER 2 K 7z,

+) B . mHOREH2LHEIFOEFHBZELSIVW-BEZ Hilp
& L7,

X)) WIRB R  HOREE D L HBIFOZHAR2ELIIWI A%
iR A E L7z, '

X) HLETEMES | MBS IS L LA S,

B, EIRA%, Sttt 2 m2 28Rz E~<s, 7, BEOB®HE
ERAE & OmEIE, RREALZHRIEENOHMMENC LN 5 5, F72, #
BEROWRERS & L RS 2EAT 256, TOMEFrLEINL
RANDEVCEIFRNZ LI N L 2o, HEINEEFOREDD $/2
EE OIS MEEICBR L T 506 TH 5,

7)) WHELE O THIELS fiE | WIIEA DR S HEiAE,

AT E S ik 12, FUM, WHESMEOZELEIZ L E LI2EENRMEZ &
FCHROBERICHEBEINGEEZEZ NS, - T, FUll, ARASMEEED
B A AL R 110 B B titsfadk (B EM) % AV, BRI 63 6 Aol /<
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7Yy Ze—)vy REEEL LT, WEFOHHERGMEK‘ET7V—F L7

L ENERIZ, %28 THIMSNLHABERRICEDT]) LT, H2
gilc ks k, EIEEHOMICHGHRTERLRRDFHE L THETLN T
B, ZOEMEIIEEOEEN FRBL T 5 iz nEnanT, FATici3EY
AN o712,

481 EEOTIREG B OFELIZBIT 2 BRI DS

1, HERMEFOTHIEE @i L0 0 &R
(MEILEEH DHeEIZ B b 5 FEE R & W4 o THIG |ilis & DB

i I, REEWIEFOHBEEG R & DBfE A 5252, TN
DR E GO DRSS ESBE G R 0BRSS &, PG EL IR &
PERLZ2ONET — 4 Thd, KFIZONTIE, BLLEF2FEOWESFD
e, 7TEOHEZEL C5EUEREL Tw 40404 %2 8 R L

(1BFH» 5 8%F), 4BUTLAEEL T iz "T2zof, &Lz, %
B, R4ERFRFOHBWMEMEENE < & HIRICENTH 5,

LAEBOHBEE g A5 &, TTAL4BEUTLLEEBEL CWiw T2D
Mo DR L DML T D B AN DTSRG MEiE L, 176 SR ERG
filits 57 5 8 FHICH~NS & 3 HTHIZERV, SHEUEHZEL TWwa DD
»C, FHHHREIMERE L D L ECIRF B34 E, 5% (16 Hb
) -6%F (SEEME) -7F (7THEHS) 8% (I58HHE) THL, Ti4b
b, BEE2 S HBEE TG TH-> THLT L L HERIEBI &
iz vy, _

Riz, WA DOTHHEE MERE & LF ORI T 2R EDEEREZ R 5
Fzedlz, T — 5ICHEMME, FERREBXMo TILHEEREL;FHEmE, &
5, %%, BVM (Breeding Value of Milk : H&ffifl&), BVF%

(Breeding Value of Fat % : BiEMFLIEN=), PEfm STA (Standar-
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RT1— 4 ELHFLMTFOTHHIG IR & OB
(BAL: 58, FH)

/MG | -499  500-549 550-599 600-649 650-699 700-749  750- | HEAEGT | s
1 2 1 1 2 . . 6 545
2 3 3 1 1 8 560
R 3 6 5 6 2 3 2 1 25 570
4 5 3 3 1 12 572
5 3 2 4 1 2 2 2 16 612
6 1 2 1 1 615
7 2 3 655
1 1 2 2 1 1 4 15 699
Fof| 26 18 17 4 4 4 82 548
#t 41 39 39 20 12 11 14 | 176 578

"ED dbBERAVR S 4 CoRETHEE EEM61EILA —FRTEILA)
FE1) BHRIERTMED ) B TR RFLTCRIC 2 TN s AEHETH 5,
2) 1~8 25U ENYHTF 2R ERLFORS L. MEF O FHMIMEHENE { % 20EIC
ENTHE, FNAMFATEUTOLDNDTH S, B, 1~8NDEFILUTOHA) TH 5,

1 A—-2er>r% Fo} 5750 F—= N H— YA+ TP—

2 1—=F»fr ZTVvR—=¥3»y FL4b ET 6 :940— 4574 ZVvR—=i3gr 757
3oy s Y)rv ZL~N—Lary wlf— 7:Vx—I— TILATrAR IT—2R

4 ' —Fnfy RS- 75T § 1=y —F FYLrR SNYFrb

F1 -5 FLLFDREDEWEFOWHEIG| g & D%
(Wifr: 88, FM. M. [, ke, %. =)

&5 | B IO WikdEr BHSRXMHPD) BVMHPM) BVF%MHPDF %) keS8 TAHPDT)
1 6 545 5,000 (-8,788) ( -38) (-0.08) (1.29)

2 8 560 2,000 64,605(67,324) 1,614( 689)  -0.15( 0.03) 1.59

3 25 570 5,000  14,307(10,571) 306( 153)  -0.08(-0.05) 3.45(0.76)

4 12 572 8,000  58,015(85,381) 1,742(1,175)  -0.57(-0.32) 0.45(0.14)

5 16 612 10,000  29,956(40,919) 820( 5200  -0.14(-0.09) 2.91(0.74)

6 5 615 8,000 (57,631) ( 587) (0.03) (0.51)

7 7 655 2,000  45,830(52,049) 855( 445) 0.32( 0.14) 1.85(0.76)

8 15 699 2,000  40,451(49,701) 752( 438) 0.25( 0.11) 1.46(0.39)

WEHD) ACHRERAVR 2 4 Y RKETHEE EEM61FEIA —FRITFILH)
2) REWRBEMN, LimERERBEEF, HHEE N TR
FRAEERIGtEER, (RBH60FE — FRUTHEE)
3) KEXRBED TFUHMEM RS FBH61FE 3 A, FRILFES A)
E1) 1~ 85U DYWL & B3 SR FORT 28T, WO TG HEROE < % 5IH
CENRTH B, BHIIRT—4IZFL,
2) BAREB S UESIERRIE, £ NN ARV OEE L FHMER TH B,
3) HPD. HPM, HPDF %, HPDT R ¥ RITHFE L D £ n £, BFHR, BVM,
BVF %. hEHBHENS TATERINTW S,
fE->T, () PIIAEMEIE 3 AR TORIETH 5,




122 (840) BHRIEE 22%4%
dized Transmitting Ability : fZ#AL{ZZERE ) 272, TN bHiE, LHFIE
FoT, BEnEIGEALY L, BREDEIBNVENEERREING»Z
REYIEETH 2, BREHEEIZIE, IUEHE, BREVSEROURELZ D
ric, AEASRIMRICRE L 2bnTH b, £/ BVM, BVFY%, &RER
H5) STA iz, FNFNIE, FUEHEEL L RUBENURES ZRTTHE
BThb,

39, 4B~ 6FF TCOREDOREHMEIZ 8 FHULETH B, £ 6D
4 DS TISEEE R F N FN ST 2 TH~61775 THTH S, LaL,
7%, 8BORMIMIEIZ, 4F~6F T CoRBMBELY LELVD, RFD
HEEE g DV T, L& &> T b, §E- TS & mEDT
EERE A% & DARBIRIRIE A b Nk b 5 72, F DMOZFERNR, BVM, dE
BEDSTAIZOWTLEERTH » 72,

L LZeass, 6&F~8%FF T BVFY offlis, FEF 61 FRATOD
HPDF% & & Lo, BAIc L T 77 208RE2 52 58812 D2 & 2R
LTWwd, Tbb, BEDIKRDD, &DEVIUEZERT S &) L+
THoITY, FOREDHEWMEMEEIIE XD TH D, I 2T, RFD
RS [HifE & LE DR EEEN & DB R w22 i,

)iz, 8- - SHBOKEBSEE L UEIREIDY, L OREMEFD
HSBE B IC KRBT 202 2K T— 605K T —8ICL-THLR2IZT
2, 23, £7— 6138 - 108 - FHEORIG A & RS OTHESE Ml
BEOBZEEHRL TS, BANKE S LYLFNOHSWMEIHEEOES &4
ETHEL T30 RoN 5% - {8 - @8 L L IcEBR IS
(e Bity, MFEEOHBIEEELIEL X 25HE80H 5, BHOHR2 DK
MEBESEITNIE, BEICE) ZORFOEBSLE L H5NDT, VIS
DHHWEUIE» B b L 2L T b,

—%, &7 - T8 05 - FHBILELRT - 808 - 105 - FHETL
JEIFERICDW TR S &, FLE, FUIRIHER & WiEs O IE Ul & D BItRA



FLE W B DR B BRESAT 1123 (841) -
xr1—6 T #HE, FTHEBEOKEES L T4 O miSEE ilitg & o B4R

(BAfr @ 7E. FH)

B flitE | -499  500-549 550-599 600-649 650-699 700-749  750- | SAEGEH | TFrfits
-79.9 11 7 1 . 1 . . 20 485
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SUMMARY

This paper focuses upon the dairy cattle improvment at dairy farms
as biological and chemical technical change after the Second World War.
We evaluated dairy cattle improvment which raised the profitability of
dairy farms, by searching out its features and the economic interpreta-
tions. Because dairy cattle have characteristics of input and an output,
this leads to double effects at milk production and on the dairy cattle
market. In this paper the double effects are clarified.

This paper evaluates three points : (1) dairy cattle improvment
operations, (2) the effect on milk producton input, (3) the effect on dairy
cattle market for output.

First, we must grasp the feature of dairy cattle improvment opera-
tions and clarify the factors for providing that feature.

Chapter 2 presents an overview of processes of change in public
institutions in relation to dairy cattle improvment operations. The
diffusion of artificial insemination with progency test projects and impor-
ted semen, has expanded the choice of Al-bulls, and laid the foundaion for
dairy cattle improvment operations at dairy farms. The diffusion of
information on herd performance tests has helped dairy cattle improv-
ment. But utilization of the information has widened the gap in dairy
cattle improvment operations btween the dairy farms.

Here we found institute induced technical change. This means the
institute induces technical change and vice versa. As the demand for
improvment operations information does not decrease, the institute for

diffusing low-cost improvment operations and high technology plays an
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improtant role.

Next, in chapter 3, the main operations of dairy cattle improvment at
dairy farms is the selection of Al-bulls and cows. The features and
economic significance of these operations are explained by a question-
naire to dairy firms at Taiki-town concerning the average milk prodcts.

The criterion for the selection of Al-bulls, cows and mother cows is
to produce quantitatively and qualitatively, raising the profitability.
The investment for getting the information and a high semen price, and
for the selection 6f mother cows produces the same effect.

As type is also considered for raising performance, dairy cattle
improvment is operated not only for input but also for output on cows.
The improvment of type is operated not so much for getting future profit
as for getting livestok sold.

Because the improvment of bulls over cows for breeding performance
can raise productivity of all dairy firms, positive improvment is needed.
On the other hand, the improvment of COWS of lower breeding perfor-
mance than bulls can bring about incomes which are economically inter-
preted as returning to personal incomes. The selection of cows with
greater performance is needed.

As economic significance is founded upon improvment from cows,
*and more details are exammied in chapter 4. In this chapter, the cow’s
durable year is cited to explain its ability, milk production operations of
dairy farms, and utilization of information. Survival analyses are em-
ployed for culled cows in Shouwa 63.

The results show : (1) more milk and fat9% yeild per cow and a shorter
milking period per milking interval for cows not to be easily culled ; (2)

utilization of information on herd performance test is used for judgement
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on the selecion of cows ; (3) dairy farms are larger and higher in average
milk produts, for cows not easliy to be culled. But, whether information
“on the number of somatic viruses is fully used dominates productvity.
Here we found the characteristics of cows which ought to be used for
input and the factors for selection in dairy farms.

The second point is attempted in Chapter 5 by evaluating dairy cattle
input on the development of milk production and productivity. In this
chapter, translog cost functions were employed to trace productivity
deveopment to scale economic and technical change and estimate a bias
of technical change.

The results show that technical change contributed more to produc-
tivity development in the milking sector, and dairy cattle input was a
main factor of technical change. Purchased feed was substituted for
self-supplied feed to raise the performance of dairy cattle input In is
shown that utilization of higher performance dairy cattle obtained by
dairy cattle improvment advances productivity.

Also, the second point is attempted in Chapter 6. In this chapter, the
milk production structure of dairy farms on which average milk products
increased were understood and the characteristics of dairy cattle input on
these farms were considered. Here we estimate the efficiencies of milk
production on dairy farms at which average milk prduct continuously
increased for four years.

A source of inefficiencies was over-cost in feed production caused by
fixed investment. Dairy farms which increase average milk products
using mainly self-supplied feed indicate inefficiencies. On the one hand,
dairy farms which used mainly purchased feed and higher performance

dairy cattle indicate efficiencies. These suggest that dairy cattle improv-
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ment is important to avoid over-cost caused by fixed investment and to
improve efficiency.

The third point is'attempted in Chapter 7. Price formation of
pregnant heifers is examined by employing market transacted price data
in the Hayakita cow market from Shoua 61 to Heisei 1. Now we employ
Hayashi 1.

To begin with, traffic criterion between dairy farms is examined by
a questionnaire at Taiki-town. The result indicated that the most impor-
tant criterion is milk yield. The contents and ordering of importance of
the criterion is the same for selling and for buying. Next, from an
analysis for market-transacted price data, price formation is influenced
by breeding. This means that the result of dairy cattle improvment is
evaluated by a cow transacted price. We suggest that dairy cattle
improvment make possible the selling of cows at a high price and increas-
ing milk productivity. This suggests a double effect in dairy cattle
improvment.

The results gained from the previous chapters proved the double
effect of dairy cattle improvment. A part of the dairy cattle input in
milk production mainly increases productivity through decreasing the
average cost. Efficiently increasing the average milk products is pos-
sible through high performance dairy cattle for milk production using
manily purchased feed. These are the effects on input of milk producton.

On the one hand, income from improvment of cows induces the
demand for improved cows on the other dairy farms. The result of dairy
cattle improvment is evaluated by a cow transacted price. So, the
income transfer occurs, and the seller can recover lost income according

to cow price. This is the effect on output in the dairy cattle market. It
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goes without saying that a double effect on dairy cattle improvement
increases the profitability of dairy farms.

To summarise, three remarks are necessary. First, double effect on
dairy cattle improvment increases profitability of dairy farms. To
realize more profitabilify, positive R & D behavior is needed in dairy
farms under the present system, and they must adapt milk production
operations. Because the selection of Al-bulls raises productivity of all
dairy farms and the selection of cows for improvment brings about
incomes which are economically interpreted as returning to personal
incomes.

Secondly, because dairy cattle improvment is biological and chemical
technical change based on natural power (breeding), the cost of improv-
ment operations is little. Most cost and risk is payed for by experiment
and research organizations. Accordingly, the place and guidance of R &
D on dairy farms needs to be offered by institutions which will diffuse
improvment operations, in some cases corresponding to new high technol-
ogy.

Finally, the weight of revenue from livestock sold as more important
on profitability in recent years has caused the cow market to fill the roll
of escaping from bottle-necks in the milk market because of the exsitence
of a desire for more revenue from dairy cattle improvment. If experi-
ment and research organizations are invested in for agricltural policy and
there are bottle-necks in the milk market, the return from investment is
small. To development of agriculture by means of technical change, the
relation of output-input, market, and technical change ought to be consid-

ered.
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